Psilocybin is a naturally occurring alkaloid, pharmacologically similar to the classic hallucinogen lysergic acid diethylamide (LSD). Although primarily used as a recreational drug or an entheogen in particular cultural settings, recent population based studies have shown that it does not lead to serious physical or mental health problems or dependent use. In view of recent work demonstrating psilocybin's potential to increase subjective sense of wellbeing and because of its novel mechanism of 5-HT 2A serotonin receptor agonism, it is being explored for possible therapeutic utility in mood and anxiety disorders.
Therapeutic Advances in Psychopharmacology
Classical hallucinogens have been categorized into three groups: tryptamines, such as psilocin, the psychoactive metabolite of psilocybin; lysergamines (a subgroup of tryptamines), prominently lysergic acid diethylamide (LSD); and phenethylamines, such as mescaline [Geyer et al. 2009 ]. Psilocybin is a naturally occurring alkaloid. Though primarily considered a recreational substance, recent population-based studies have shown that it does not lead to serious physical or mental health problems, including dependence [Krebs and Johansen, 2013; Johansen and Krebs, 2015] . The psychopharmacological action of psilocybin is thought to be mediated via binding to serotonergic 5-HT 2 receptors, primarily 5-HT 2A receptors, although non-5-HT 2 receptors are probably also involved [Tylš et al. 2014] . Downregulation of 5-HT 2A receptors is purported to mediate antidepressant and antianxiety effects of antidepressants and atypical antipsychotics [Van Oekelen et al. 2003 ]. Because of the high binding affinity of psilocybin to the 5-HT 2A receptor, its effects are thought to be mediated through modulation of 5-HT 2A receptors, in addition to second messenger signalling and gene-expression effects [Gonzalez-Maeso et al. 2007 ].
In view of recent work demonstrating psilocybin's potential to increase subjective sense of wellbeing [Griffiths et al. 2008 ] and because of its novel mechanism of 5-HT 2A serotonin receptor agonism, it is being explored for therapeutic utility in mood and anxiety disorders [Vollenweider and Kometer, 2010] .
A recent study made an attempt to investigate the feasibility, safety and efficacy of psilocybin in treatment-resistant unipolar depression, when administered along with psychological support [Carhart-Harris et al. 2016 ]. This was the first open-label study in patients with moderate to severe unipolar depression who had not responded to two or more adequate trials of antidepressants from different pharmacological classes. The authors administered 10 mg (low dose) oral psilocybin, followed 1 week later by another dose of 25 mg (high dose). Psilocybin was well tolerated by all patients, and no serious or unexpected adverse events were reported. Relative to baseline, depressive symptoms were markedly reduced at 1 week and at 3 months after treatment. This study paves the way for more rigorous trials in the future to further investigate the therapeutic potential of psilocybin in depression.
The foremost requirement for any pharmacological agent to be used as a medicinal drug is that it should be acceptably safe when administered to humans. The doses of psilocybin used in the present study have been shown to be safe previously when administered to both healthy individuals, and patients with medical and psychiatric illness. A study in 36 healthy individuals who received 30 mg of psilocybin found no sustained deleterious physiological or psychological effects [Griffiths et al. 2006 ]. Another study exploring the effects of psilocybin on anxiety in 12 patients with advanced-stage cancer reported no clinically significant adverse effects [Grob et al. 2011] .
Second, for a psychedelic drug to be feasibly used as a pharmacologic agent in humans, its acute effects themselves should be well tolerated, and easily managed. Psilocybin has been found to have mild, pleasurable and nonthreatening effects in 110 healthy individuals in a pooled analysis of eight double-blind placebo-controlled experimental studies [Studerus et al. 2011 ]. This study concluded that administration of moderate doses of psilocybin in well-prepared subjects in a carefully monitored environment was associated with an acceptable level of risk.
There is a growing evidence base suggesting a neurobiological basis for the possible efficacy of psilocybin in unipolar depression. A functional magnetic resonance imaging (fMRI) study showed that the medial prefrontal cortex (mPFC) was consistently deactivated by psilocybin [Carhart-Harris et al. 2012a ]. Medial PFC has been shown to be hyperactive in fMRI studies in depression, and effective treatment of depression has shown to normalize this hyperactivity [Holtzheimer and Mayberg, 2011] . Thus, the deactivation of mPFC by psilocybin is consistent with its proposed effect in depression. The fact that the magnitude of deactivation of mPFC was found to be correlated with the drug's subjective effects further supports this assumption [Carhart-Harris et al. 2012a ]. Other fMRI studies have found that psilocybin attenuates amygdala activation in response to threat-related visual stimuli [Kraehenmann et al. 2015a] , and decreases threat-induced modulation of top-down connectivity from the amygdala to the primary visual cortex [Kraehenmann et al. 2015b ]. Both of these mechanisms are proposed to induce positive affect states. Given that the amygdala plays a central role in the perception and generation of emotions, and given that amygdala hyperactivity in response to negative stimuli has consistently been related to negative mood states in depressed patients [DeRubeis et al. 2008] , the effect of psilocybin strongly points at a therapeutic mechanism in depression. Though psychedelics have historically been used to assist psychotherapy, recently a neurobiological basis for the same is emerging. Psilocybin has been found to robustly facilitate activation of various areas of the brain, including the limbic system, in response to autobiographical memory cues [Carhart-Harris et al. 2012b] . Such facilitation of the recall of salient memories during psychotherapy may be of significance. In addition, ayahuasca, a naturally occurring hallucinogen with a pharmacological profile similar to psilocybin, has been shown to significantly reduce depressive symptoms [Osório Fde et al. 2015] , and increase blood perfusion in brain areas implicated in regulation of mood [Sanches et al. 2016 ].
The study by Carhart-Harris and colleagues [Carhart-Harris et al. 2012b ] suffered from a few methodological issues. As it was an open-label, non-placebo-controlled study, it is not possible to differentiate between pharmacological action and the placebo effect of administering psilocybin, as the placebo effect has been shown to have a significant beneficial effect on depression on its own. However, designing double-blind, controlled studies with agents such as psilocybin is difficult, given the ease with which its psychotropic actions are recognizable. Also, as 5 of the 12 participants reported previous psilocybin use, it is possible that a predisposition towards the pleasurable effects of the substance may have contributed to the improvement in symptoms, thus confounding the results. Adverse effects such as paranoia, as described by one of the participants, may also hamper the effectiveness of such drugs. In addition, patient compensation may influence outcomes in such studies, and this information is not adequately elucidated in the paper in question. Finally, the authors have declared support from one of the many private foundations which finance research into hallucinogens [Dakwar, 2016] . Since detailed information on conflicts of interest has not been provided, skepticism may arise as to the role of such foundations in study design and execution, potentially biasing the results. Such studies also face practical issues, such as procuring supplies of hallucinogens. By overcoming limitations such as unclear information on the conflicts of interest, such studies may gain more acceptance in the medical community.
Thus, although limited, the current evidence base suggests that psilocybin may prove to be a safe, feasible, and efficacious pharmacological agent for depression, at least in patients not responding to conventional therapies.
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